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(57)Abstract 

PROBLEM TO BE SOLVED: To separate and fix all the carbon 
component in spent fossil fuel as carbon dioxide gas, and recover 
by-produced high purity nitrogen and argon gas by utilizing the 
maximum energy-saved generation by fuel cell generation. 
SOLUTION: A fuel cell is operated at a prescribed temperature and 
pressure, and the exhaust air of the cell air electrode is subjected to 
a pressure swing at a prescribed ratio by a PSA device. The exhaust 
fuel 5 and exhaust air 8 leaving the cell are cooled to separate 
moisture 6, 9, and then introduced to a reformer combustion burner 
and a PSA oxygen separating device, respectively. Since the 
adsorbent of the oxygen PSA hardly adsorbs Ar gas, Ar gas is 
condensed in the taken oxygen product at substantially the same 
recovering ratio as oxygen. The nitrogen product leaving the PSA is 
pressurized and supplied to the outside, and the oxygen side is 
heat-exchanged within the process together with the exhaust fuel of 
the fuel cell, and introduced to the burner of a reformer after the 
temperature is raised. On the heating side of the reformer, a fuel 
electrode outlet fluid 6 from which the moisture is separated is 
substantially stoichionetrically burnt with an oxygen side fluid 10 as 
oxidizing agent The carbon dioxide gas in this exhaust gas is supplied 
to an urea and ammonia synthesizing factory. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 
examiner s decision of rejection or application converted 
registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 



27.03.1997 
14.12.1999 



Copyright (C); 1998,2000 Japan Patent Office 



m)B:^mmff (jp) 



(12) i3t §S 4# & ^ (A) (iommwmm 

#iB¥9 -330731 

(43)d>ISa 9 ¥(1997)12^220 



(5i)intci/ mm^ ff^mw^n fi ws^mm 

HOIM 8/06 HO IM 8/06 S 

B 

CO IB 31/20 CO IB 31/20 B 

// B 0 1 D 53/04 B 0 1 D 53/04 B 

CO 7 C 273/10 9451-4H C 0 7 C 273/10 





4^®¥8- 166449 




000003126 












¥^8^0996)6^260 












mm m 




ittM¥8 -89768 






(32)ffi^feH 


51^8 0996)4^313 








0*: (JP) 


a4mmx 





(54) mm<r>^m mnmm^\z^n^^^:^. ^m:fsxRzsr)vz!>fsx(Dmf^. m^m 



(57) mm) 



C2) 



9- 3 30 7 3 1 



tf;^3x^^ 6cc^psAr^r^^^giT^ii*^4fe 



jp^^T?/ ;^ ^ Huia^^T > ^ ^ T i itic ^^Xiiic ii 

[0 00 1 ] 

^ (oiMx^t^-t ^urni^-:^^ m}'}>m<^ w x /c± r . 

x^m. h^l. m^tfmmcmrhmm^ 
mMtb. mmmf'cmiLbn^xmtbxoBm^mf^ 

[0 00 2] 

m^omi] ^m±j:^^^mLm^'f^mitLx 
it. x^<^mthit^m^mo^xn^:^\ ^t^^tm 

StHPPM|lStC7iJg:0^ia:j>-r^?&^6^ffiWr/j:0^. U 

^m^o:>ibmtb<. m(^m'M,mm. it 
^i:imcox^mo:>^mxn'yo>i)^<^iK cnho:>j:m 
xmmn:^ ^'^mum^t^t^mtuxm^^^ enr 

a^H«^gilS(*T (F^-rr^x. 

[0 00 3] Lii^L. mn<^^mii::^^^mxhhmt 
immm(DmMJMi)^h'i^hhhm.t!xt&mti o% 
nB.xh^. ctihcotmx^m. m^-^hoktm^x 

(t -r -S)^ X ^> ^- js^fj 4> tt^ i^fe ^ i ^ X. ^ n -c c ^ 
:Lf)K m^t^mMm^i^^Mj'^mm^x^mwi^on 
^±m^^^\ TMiHxcox^^ji^ (om^ ^ m tjm-^ 



(3) 

3 

[0 004] 

AXe^JCC X JU 4^"- ^mth L -e Oj^m x JU 

•r6^S(Jf^^v^•^o^J ( ] pco ©i ggs^^fs^ 
#) o ^i^c. 1 9 9 2^:/^i^;u-c^g(^n/c»tra^^t 
E&±^^^-c. r 2 0 0 O^^^M^^^:^':^cDSftBS^ l 

[0006] ^mmv{t. ±i^<om imtmz m^u^m 

mthiimtbx. mmMTum. $fc2ooomt^± 
<r>mmc ^ -7 x u - h <Dmxmm 0 r jatst t c ^ ^ cc 

^^y-jmm(^cm^r^yo'&m^mi^tixi.^^. l 40 
i)^Li>'rti(.cb6. ^^Lfcmm:^':^i>^^o:>m^mx^ 
niiR. m^^nxi.^mitiuctiP^<Dmmmm^m 
mrhct^^x^rj:{,^o fi^oT. Aimomi^.tmzm 
^m^-r^oii^trit^u^.x^^ . hLtxf^cm^^ti 
xmm^nxi^hm^:^':^ ^^±(^cmmr h^m^^^ 

^m^^mmsh<Dt^m^x^h. •^m:^xu. ^ma 
7.(onm&^m&^^mmthx^>^i)\ ^^on^^xmrn 



^§1^9-3 30 73 1 

^txtcmm^':^^mmtbxMtR'r^c<ti>x^^. c 
n{3:±ie^ 3 m(o^mtfxmmo)~'yomx^6. 

[0007] 

^(D^myjmmm^m:Ki^cmmi'X. mm^tirdt^B 
mm^(omm^=^r^xmm^^tLX'^m. mm.L. 

ux. ±ii^m^cmitim^cmiH^n^^mtf;^^mp^ 
[0008] CO^^lfCLX. :^mnx^ti^mi7:^<D^ 

K}m^^rLtcm&tJX(D-'m^^mtLx. :$:mnxm 

[0 0 0 9 ] ^ T\ mnmm^m:fj^ic{t. mmmmm 
smm^^m^hnxi^^^^K co-j^mmmmmmict 

mm<om(rC^^. ^Sr^^Al lMWcD#im:7'^> h 

m^<Dy'p>h:bmmvxi>^. McmiKx 

m<D:kJo^m-^^^w.j't}^nij^t^^(cm^x^ tj: 
o^MSii^cCoTc^^, b^^b. co^myj^xit. 

%m&com^m^mf&x^6o ut^i^mMnii&^i^xm 

mmmmxkt. mzoov<Di§Lyi<itmt7KMM(Dmx 

CCD J: o mmMm-f)^x^n{f±W(DmnmmiKxi^ 
msovoirCMth. u-ox. co^mi^^xMximm 
mmr^rj:^^ 9mt:k:h'^mij^^cimbx. m-<D 
:i^^^)i^^-mm^cMbxm^^<omm^^:^^^xttsc 
<b ^ „ t fcmnmi[mn:Js^x{tmi^±(o^m¥im 
\mi±brn^i)^^. n^(D^mmt^^cj:^^'m^m(D\^ 
±^mw'r^cthx^^. 
[0010] :xcc. mmmm^mi5^(Dwmt. mn<o 

mm=^7mm(.mbxx^ tmm:^':^^'^t^ykm^ 



5 

[0 0 1 1 ] mut. ^(iC^^mMfm^x\x. lng 
immmmt vxmmxt^. 



(4) 9 - 3 30 7 3 1 

6 

K^^tggr? 8%N,.2 1%0,. I%Ar X^h<0(C 

Ml.. mp[Wkmm,mihn(0':^Mx[t. K^-Yi^i^rs 
9%N,. 1 o%0i. i?^Ar r^)*:), mmmmi i% 

Stl-S. CCCC. R{i;0'X^SSt (I. 9 8 6). To 

nmum. (2 9 8. 1 5* k) 

[0014] m^mmt)xm^(o-^%^t lx. 'Xt)§h 
mx^mmm^^^y^im^mt^tixi.^^^ coit-^^c 

20 ti, fc<t^t^^:^>l^JU^^affi*^^li^OtC2^JV 

cD^i^^'ii^^iT^^^e. *^i o^ji.o^m;t>^6cn^ 
^mLmitimj:hrj:\.K ^j<j^^m:jo^xiitc(DmMm 
xmMm^%mbx^mr^i)K c(o^7=j\^^it^^ 



mmK^t^ CH. + 20, = CO, + 2H,OH- 1 9 1 . 76KCAL 



(2SV) 



30 



is^<rmm^mmbx 

[0015] mnmm^nxu. j^^>:^*:^^7\<iMMx 

A^WM^WJxJZ^ CH,4-2H,0+3 5. 4 6 KOVL= CO, + 4 H, (2 5 
Mf4®tfeJ®£ 4 He + 2 = 4 0 + 2 18. 5 2 KCAL (2 5 



'C) 



r&o. fmmmjt^xit^L'rc3 , e^j^^oym^ 

^)v^-(D\H^so%t^niotbxwm^ti, m^o:> 

-^^^mm ux7mm^nm^<D7mm^-y'vi-\zx^x 

[0016] c<j:><^^^cmmmm'myj^xu. 
xmmmm^-^^<Dt.csm^mmmu. 'Xt^mnii^x 
mcm^'i'^^m^<Dmi/bxrm^h. c<DmM^^ 
e>^gf -r htbx h'jm^mmm i y 5 cd 2 ^ 



m^^cmmmu^^'omM^hxm]m^:^^wmb. 

<Dmmhw.^nmr^<ot^-^mR<mm,xh 
[00 17] 2 i%^>5i o%tx-tx^mm^ 

^^mb. ch^m^^bfdm.^ ^Votxtxt^cmmio 

mmM^^ht. c<DmM^ii7sU^mii7.t7]!^^b 

ct^mmbx. m,mx\±m±ih^(D^m^'ij\<^f^^^h 



(5) 

7 

^)i^^-tLX<oi>^~'oo:>^mx^^. tfc^nmx lo 

^^(D-'OX^^. 

[0018] -^mnxit. mAmk^^mmuom i / 
2m^<Dmm^^^mir:^mm.^\mir^iai^x\ 
m^:^<D^m. ss^tT^ci:65rt^. m\o%^x 

^^gt-S ( P s A -S) . m^W£Bi^^m:>U 20 

^^jmr ^(DK^co^^mmr^c ti}ix^ 6. ^n, 
t^^psAio^^c^K^wm^^mL. ^(omm^'Xt}^ 30 

W)^hcomm^m^n^<y>x. w^jpsA^M^cct^A 

[00 19] PSA^r^;^?:^3^iirti. m.mMitm<DJ: 

^tRmtm&^cmm^^^o ttc. psAcctjg^^^ 

8%0,. 1 0%Ar.2%N^ ^Oi: 9fcr;bp V-fcviSS.^ 

im^ci^m^ri^^<^^:^':^tox<omi\ih$>^f)K $ 

^, ttc.hbCii.^M^cmmP SAlcf)mximft\ 50 



8 

y^m^o^m^ctf)^x^^. mmpsAy5^:^':^9mx 
h^t^h. hbcomk^^t-^^m^m^umm^m 
hri^-s. :^mnx\t^x^cmmmmm^nx\.^hm 
mmmi^^^(otbxi>^. \.>rtxu:b^. nmm^ 

m^m^^^^^^^^^xmmPtmi^nt):^omm'sm 
tx^c^ A%txmm^xm . n^\t7^m. ^ 

COX^^^-^h. mtmrnPSAXUhHicMM 
x'^MZ'^tx\mM^fi^^:^tbX)^^A\tm 

X7Sif#6n-5. tC6X. PSAlo^X:^7.mt^^m 

\tio%^x^m^Mc^%%&n<DWM^^mc^m 
bfct\ ccDS'^tJPSA i.^^ijr-rtfpii^ooc, 9 0 

■5o ttc. mmmmmmmt9 5^9d%m^x^ 

j:^'m^m^^M-t^m^mmmmpsA^WLm 
('^^xwb:^ <xrts^) r^^E^m^^^o tcxmo 
io%mm^%^. ^ciccmmpsAxmmr^t. mm 
mttx^c9o%txmm^nxi.>6rci^. 99. 9% 
^mi^:i>±<Dmmm^u^n^ cat)^x^^. c ommmt 
1 o%f)^hmi svo^xmrn^mm^ii^^fci^. 'Mc 
cmm^M^Mommp sAi^cwzmm^Mm-r^ 

[002 1 ] mmp s A{tf^'^:^<DE.t}xmm^n. 
^ p s A ^tnm^ 6 ^<DKt} ^^Hi^ i^xum. 3 n 

hbrnmrnM^om-^^mMmii^T-^^ ^m^{t. 
^^(Dwrnn^mm^u^m^ bxm^thip. t tc 
it:^^^fcimM^mmr hctt^cuh. c <ommmm 

^^mcj:^ P S A'Cf^^J^-&0.^2 ^^0T;^r^>;^>i^ 

mmr^mt. mMmwcn^^^fom\±<ommx$^ 
mf^c^^mmt^^x^6. ii^. m^^^miimm 

mxM$it^mw\t^^x$>^. txio. mmmnmihD 
mm^^m^nc. Mi&^MMmn^m>6^ikbx^ 



(6) 

9 

[002 2] mf^'^wm(D{m'EmA^m'mr^umcm 

^^:^':^(7)^g'ft^j^^:^X P s Amm^(Dijm^hh. 

[0 02 3] ^kxmnt^^')^. mmmm^m^ 5 

}v^-(om^\t±< u<L,^Q<D'^^.^r^x^mhx 

it^ti^<o'^mkmmztxxi.^r^\.^i^i^ ■^m^x\t'LH 
k-x. •^^xmmn:mmmm:^':^<D\mtm^c^^^h, 

18%. mMA%m§.x^^:mmwcjrtm^rmm 

UTJln"> p s Ai>ctm^ C ch(C^^^;^?^. C<D^mxU 

[0024] ^m. m^^tifcmmti:^^inwmmr 



^^§^¥9- 3 3 0 73 1 

10 

'^m^(Dmmm'^m^(Dijm^^^hHXK^^^i}K c> 
-rti^cLxhmitf:;^t^iKm^^m'mf^c^m. mm 

^mmti::^^c'Oi,^x-^'muc<Dm^^mmr6. t 

[002 5] mi±xhmmfj:^m:fimmy^mt ux. 
mtLxmt^-j^-m^^o mm^t. r>^^rtm. 

^Cr>-^:^T2^^U. C/c^^orM^l-^r;Ui7K^3-^: 

vmmr^mx{tb ikgmol/h) mms^tu 
x^momH^^:^':^^^^bti^^^^. ctih^mw 

[002 6 ] iiaor>^^TMji:?'n-fe>^Tii. mm 
mm^(Dfci^y'\^^:^\H^c^f}^mA^tiXi.^^^K c 

psAmao^n^m^'^ctiit^m^x^^. com 
^mti, rnxmn-trnxmimmmpsAmx 

{J. ^PSA*^^99. 9%gmi 9 1 KGMOL/ 
^PSA?!?^6 9 2% (K^-f^gg) 3^3 0 8 K 

GMOLyufimhn^, 99. s^sstj^rstt^'^ 

^mm^cj:m^{t^K^'j>^^<xrt^. vt-^x. 
::-rmmxmmxmf^ti6:'m<Di/3mm<Dmmt. 

[0 02 7]ikxmm'^^i^ix{t. r>^-^T^4 9 5 
KGMOL/H (2 0 2TyD) ^/^^-e^. M^^2 4 
8KGMOL/H (3 57T/D) ^MT-SWC. r> 
^:^rffiiJ(DScMil£^S^:^':^CD«C4 9 K GMO L/ 

H cD^st ^ p^r # . c n mmmnmmim'' 6 gf 
X ^ i ^ if ;^'x (omm {im^ct^cu 
hmmiiy^mix^^) 

com^. ry't:^ry'u^:^mx{t^^m%o^c^(D 



n 

[0 02 8] 

iPh(DmMO'5^m&. RumwLtjxwm. 92%^ n\m 
[0030] -mimmmm^tm v^-y vimm) 



mmW- 9 - 3 307 3 1 

12 

mik^^mm^m.^(fC7mMtLxmti!i^tih. c 

mm^nm<Dmmm7mM tr^^. 
[0 0 3 1 ] j^.*4®tbt^. 'm.m 1 9 o'c. )£t>2^ 5 

(DE:^^^-orps AK^ribs. 5<de:^;^^ 
(xh'j-A8) (3:, ?^inor7K^^^m (X h •j'- 
li. '^K^fc\m^tX-^J£bXUm^^i)\ comrj: 

n^b^'^^^'U-h^n/cPSA^^Xa-A^ffeWta:. « 
[0032] ^^PSACO^^ar^fitJ, Til/n >y7^X^(st 

tmm~~(D]M&MX'r)i::iiy^^iBM^ri^a mi£. m 
^£(OEE:b:^^ ^ yntittm-^s . smmx^<. c<dj£ 

:^ri^mmi&^^^ h u*-A 1 1 cc^^n^p M4®fer 

]<i^.2l%0^.\%^r (D^l^M^. 89%N,. 
1 0%C 1 %ArCDrM^:^'XO. 88-=t>«l/. BS^O. 

xnt>hfcctf.c}mr^. m-^x. iKm.^i)^(^mM^ 
^m-r^-mcopsAf.cMLx. m^-i'm^^^^-^^titc 

mmxttsCtl^crj::^, PSA^&tcmmM^a^t. JOE 
^/ca^e>CC^«PSACcWC 

9 9. Q%iu±.<Dmm^cLX9\-^--&.^^^ti. mmm^t 
mMw^^0nmnti^^cy'u-\zxp^^^xm^^^b. 

MC9 9. 9%mf^<DmM'knxcri^m^utb. 'Mc 
coumimc-^^ti^mm^^mmpsAmx^iiRLm 
mt&Mmi'cmmr6cti>x^h. i^ir-psAt^xf- 



CS) 

13 

s A J: 0 tmtiim^^^m ait* c i ^ . 

c 0 0 3 3 ] mn^n^<DmmM\x^{:i. /K^m^htcm 

[0034] '^X^c±M^<DJ: dicMM^ h,tc^m:^^:^<D^ 20 



9-330731 

14 

mio:^^A^u-'mnm^fir. r^x(Dm^^':^^mm 
tuxmm^ntccti^crj:^^ 

[003 5] 

mmmi 

miiit. mmmiommm^x^^. mix. ttw^ 
m}&-r^^^^^m'r. ^iimmmKGuoL/ux 

(KG/CM' G) . #^1 l;:?^^! 8 1^X:^m^^0 
"^MM. (^) . #-^1 QT&^-eo^'/VCD-X^i?;!.!::*- 
(MMKCAL/'H) . m^2 0i)^^<O'7^ly<Ox.^-k 
(MMKCAL/H) . ^^2 (0 

•a imE) x(D^nmm (nw /m cc 

|??^#(4iLr0MMKCALi*KCALcOl'7JfS 
[0036] 1 r ^^^^^^14'^*^ 500 

OTO^i^C^fr i L. T I. ^ ^ « 

49. 6% 
8 5.4% 
59. 8% 



88. 6% 

4. 0 

4 5 5, 0 

7 0 0. 0 'C 

5 5 0. 0 'C 

0. 5% 

3 2 0. 0 "C 

5 10. 0 'C 
4 5.0% 



1.0% (iSta$Kft§tHP) 



15 

[003 7 3 mZi^Cmtrnt^cmi 9 0*C 

I ^ ^ 1l?^fe©spM^^^ tpsA:^^h omM^mm b x mmm 
{to. 5%iifi) ^sr^o 'mmmm{fU'^2- 45m 

7)0 X h •;-A4(07X^^ti. 8 5. 4%?:)^m/i6i^BP 
rj^foL. ;^ m;-a7o^*^^^€5 9. 8%?s 

mxm,t>^^ commit. m^omcm^:$nr\^>hm 

V[t. 5 0 0 0 KWOm^l^^WWC, 1^)4 . 3 MMK 
[0039] j^>4mytfet^. 190'C. ^t>2. 5 

m^^u^mmK^n^. FSAU7.TM.<om^iix\t 

2%. mmmQ^%x^^. ^%mmx{tmm\mts 

mmmt Lxt^x^mmMiR^^^t otxi.>m'^{t. 

[0040] m^^mm<DMmmx}^t. ymm^ Mem 
iMmmmamt (T-rcc^^^-xtss 4%^-c?^si5 50 



^^§^¥9-3 30 7 3 1 
16 

52. 0% 
88. 0% 

titc:^hv-jud) psAuxTJ^0mmmWiit 
(X h y-A 1 0 ) ^mitmt bxmmwm^^i^ 
€>o ;^ h y - A 6 ^(o^m^m^tmm'A^umm 1 7 9 

O'CrfelJ^b. 2. 4MMKCAL/H0^®jSf&i^^^ 

i^M^etf-^b. 6 4 gxTfijjM^MiJ^m^ h u 
-A 14). c(DSf>^7:2^cD^®^'x?^g^. -rrccK-^ 

IKGMOL/H) ^^^glTSCCi^. Ml^mJNtmv^ 
1 1 OKW immtC^ttQ 0 0- 1 0 0 OKW) <hA^S 

1 / 2 *5J^*4^vifer'£-§i ^ ti/c^ D © 1 y 2 <^>^^^ P 
SAi^xf-Atr^giL. 

[0 04 1 ] :^mx{t. mm^'::^^LnG(D}mm^m 
m L xmi t^m l . c <D-^mx ^^tmi t o c ^ r > <l 

X (X h y-A 1 4) (J6 4 9°cre5cM^^ffi. 
/y-i- Kfasfe^tc AO . ^wmmny -r - F ;*7X 
( X F tj - A 1) t ^.^^f^i- ^ t:^^ . ^mmmmuf^um 

^1 7 9 0^CtcW-r-5;^c^?>a)pe^:^7Xi;i^^>7;u^g 

^3 4 0'Ci-r^i. ^mmm^y-^-\'tfMt:$:m^ 

(m^t^M'-O. 5 7 0MMKCAL/H) 

3 4 a'Cr;^S^;yx A ^ }\^^^mbfciko:>^ 

mmmMmax (xhu-Ai 5) is, ^fr^'x/:?-^- 

h'l^,5^flJCA*3. y ^>:O*Xii^l4^^1fe;0^^!5IiR$n 
IcTmmtO'a^ij^ \ 9 rC) i,^3Em$if. 
C(DiiP.U&^WlM2 2 0XtX±M^rcmc2 6 7*0 

(^.S^S.-O. 0 6 8MMKCAL/H) 

[ 0 0 4 2 ] 2 6 7 'Cxm^'^^/y ^ - F^Jcf^^ 

7s^2b'C<D-^U.iPhmU 1 9 1 'Z^xii^ihic^. gp 
:^'X/y 4?>^K}^S{CA0 1 6 
(gi^}^M:0. 0 9 2MMKCALXH) 

'X^c^ luifi 1 6 5 'crgp;^'x/^ ^>igi3£}^^^ajfcaic 
Mg|gSj§SSf;^'xt^. m^:^/^^Wmm%^^<^K^ . 

Lfcj>t^:^tfX^mo Xi)^ 6 2 5 "C^ r^r^To o 
(ift?a^S:0. 5 3 8MMKCAL/H) 
gf^*X/?^iIJ7K^x}ft^'C7K^^53'^U/cBuie2 5'C<7) 
e(M^.^gf;^x (X --A 1 6) {i. rS'fe^^^^ 



17 



mx^n^. m-c- i box 

m&<D L N G ^ 4^ > y r t55[M^>i^gE < 3 . 6 ^E.^- 

ti. ^^LTIBISS (OX) r^^yMM^^ltih. 
(mimm:0, 1 7 OMMK.CAL/H) 

1 8) t^Z^Or)V::J^>ij:^ (X h 'J -A 1 7 ) CC^ 

[004 3] J: ^ . L N G^BMMm^mmn^ 



(10) 1^g^qi9 - 3 30 7 3 1 

18 

^\ 

10 [oo4 4]mm^ii^cj:^^mmnmtLx. ln 



^Ci^fflaTge/j:^i(MM^^3. 6MMKCAL/HHS(0 
me 3. 4%<i:i^j:^o 

^PSA:$:^lpllR^5 2%fiS, ^^^^^ 9 2 %^g$*c 



ft2 0 h>/0 

3. 7 0 ONMVH 

0 ,5 OONMVH(il\»l 2 .0 0 0 NM 

r ;i/ rf > X i u r [fiiiR ^ n . 

CCC>^-XTt3:, ^Tg^PSA^^69 9. ^%mSM 
m^^A 3 0 0 MMVHfi^n. :X<^BeSP S KXi\L^ 

g) ^^il^7 4 0 0 NMVH (*^7%(D;K5^^^ 
t?) ff^tl-S^ C(D9 2%.=ajS. |^7 40 0 NMVH 



5 0 0 /mtmA .300 nmvh 

<D9 9 ,9%M^:^'Xi. 1^37 ,4 0 0 NMVH 
<D9 2% ( F^'/JSK) ^^J^'XLrlsliR^ti 



(/cfcUCcDii^ti. ^PS 



1 2 6NM'/B$i3:|^5 5NMVH<?)7 2%T 



[0 04 6] :$:>'*a-feX'CC^. l^m<D/ca^)Ccffi^$nfc 

[0 04 7] ^oL. mn(D^X:b^^^mx. 7f^^^-<D 



40 JcO^^^&i^gl^-^ii^CCSJ, uToc^-^m^h. 

• '^mMmi)mnMm§^m.(>nt^xi&\.^fc^i$imj^ ^ > 
mm^0<. tct^^^±m(omx<Dmmmi}^b 1 kgm 

OL/'H^C>rtLr. 5 gKGMOL/Hi^cCSo 
50 »4®tegf^ifCD^^®^ (l^26KGMOL/H) 



CU) !^g^¥9 - 3 30 7 3 1 

13 20 

•^^yo^iijm.%mm%xmMt'±hic^. 2 4k b 

[0 04 8] 'Mc. *^ajc7)i^XT-Ai[5Hi^cxmKn°« ^^^^cfficW^n^o 

^m^oxmv^n^txM-mc^m'^m^. ictut [oo4 9] cn^mLx. :^mn<oi^7.Tj.x\m^ 

r-r;=^t3:M^<D^^;^p^r»6o?^a^>xrA^Ccfc'54 trnMiiXimmEMm^c^m^n'^mjifc^'^xh^^. 

^^j:vr)i^^'>:^':^u^^(D}%mmt. m}%m m^^tmQ qokw. m^umi bokwx^^^-^. m 

m<DmM[mnomMx^i7 ^ t ^<DiK^^(D^m^^:^Wi ibl/c j: ^ icms^m^mtix<D\H s o 

mmmiro^^i^ctj:^. ^m^m^mitA.ti^mx^6. m^i:f:^(ot^x 

' !kt}^mmmt>h(omm:^:^m\tiMu, 5 9 k quo ^m'^utcm^xh^ -^it 1 1 4 0 K'^omMmx^ 

g^^;^7;^ 1 h>^fcO<D^:^mm{4^2 0 O KWH/h tcirb-^r 8 5%, 1^7 9 Vy/B(D^m:^':^i)^iK^^^ 

5 0 KWm® ^;^l^m^»e>I^I6 h >/S [0050] :X4C. #^cl: bXii^^Se^lWii i^m) (D~ 



lOn/KWH 


5 OOOKWH/H 


4 


.4mR 


^fMa IR/IOOOKCAL 


1 .9MMKCAL/H 


0 


.2^.R 


7 OR/KG 


5 4 h>/B 


1 3 


,8^R 




1 2 .OOONM^ /H 


3 


.2itR 


r)\,di:y^ 7.(^1 8%)2 0 OR/KG 


2. 8 h>/0 


2 


.0©,R 


LNG 17R/KG 


19.6 h>/a 


~ 1 


.2{tR 


ior/kwh 


114 0 KWH/H 


- 1 


.0^.R 






2 1 


,4<tR 



^L.;?i)^c!)ps Ai^;?;^Affl;5)^^t>-tf<b-r'5?'cce>. $?<[oo5i] 



nt) lOR/KWH 


5 00 OKWH/H 


4 


.4iiR 


IR/IOOOKCAL 


1 .9MMKCAL/H 


0 


.2fiR 


\m^mf^:^ 7 OR/KG 


5 4 h>/a 


1 3 


.81IR 


aS;^'XC9 9 .9%) 7R/NM^ 


4 .3 0 0NM^ /H 


2 


.esR 


^:^7X(9 2%) 3R/NM^ 


7 ,4 0 0NM^ /H 


1 


.9^R 


r;l^n>?f7>^(7 2%)2 0 0 R/KG 


1 .7 h>/Q 


1 


.2{iR 


LNG 17R/KG 


1 9 .6 h>/B 


- 1 


-2{tR 


mWm-f) 1 OR/KWH 


I 4 6 OKWH/H 


- 1 


.3^R 






2 1 


.6fgR 



[005 2]^jteFil2 ^fe^-^-^'a-bxr^O. :^ffi]cD:/a v iJ^tigE??cOT>^ 

^mir^m-^x^r^. ry^::-rm4tLx{mmps [0053] m^mitmm^csi 



C12) 

21 

^m^SO OOKWCD^m^'irOo C(Om. 5 1 KMO 
L/HCDmB^^^tl. 7 6KMOL/HCDr;U3>?t>5 

2% (I'^^i^m) mmtbx. 2 8 1. sskmol 

/H<omm. 2 4. 2bKM0L/H(0mm. R(^\- 

h-Sfci*. *MOJ;9tc2 8 1 . 8 5KM0L/HCD^ 
^^rffiQit-^CCta:. ca:)^l/4©^^ (7 5. 8 KM 

t3:2 4. 2 SKMOL/HCD^^r-rt^o C<Og^^^ii 

mm. -otni^ikmti^ct^cu^. > 20 

[0 05 4 ] ca>M^^=^ffior$:Fijrt54 9 5. 2 8 
KMOL/H (2 0 2TyD) OT 

|^mCT>-=Er::-rfflj£D^S^3&^ei 9 8. 4 6 KM 

^-0(^24 7. 6 4KMOLXH (357T/D) (D^ 
m^-^J^t:^. ^<Dtc^^mitf)^hA^. 18KMOL 



9- 3 30 73 I 

22 

KMOL/H) t^m$tlXl^i>^\ c(Dr)vz}ymt 

[0055] 

m^p^'^^cttf^x^^twm^c. isjifijgg^;^^x, s 

[^®<7)fiS#^clSS0.g] 

[HI] LNG QmtM^y) ^m^A-mmm-mm^LL 
[^2 ] s 1 ococ:^r(Dj^5f4esc^SSf:^'X(7)||!iS[5liK:^ 

J^S^JiS 7' n -fe X f hmmtx^ ^xomi tf 



C13) 



[132] 

m 1 1 




(14) mmW- 9 - 3 3 0 7 3 1 



[^3'^ [114] 



m X 



^ I Zr X 4 t 5 II T 8 91 

D KtJ no iMteji m,inn,i7 ) 2SW 2s.eti o.m too awi 

1 out Stan S.H { &84 5.B4f 0.00 a OO Ittl 

2 CO) ai» u.«t i4S i4S\ loa aoo 

3 Ca.l aoa 41.7a 4L70 1 4LT0 4Lni Q.U aiB D.11I 

4 Ml aot» m.st\ in.H i u« T.4tiK re uist 

5 Btl OiOO (LCO) fi.Ot» 0100 I (LM tlOOl 47&.tt 43(1 (6 47a.fi&l 

fi 0,1 100 (Loar aoo aoo i aoo o.oot mst sasz ».3zi 

7 Art 0.0* (noo) aoo a CO I aoo O.W S«3 

S IQIALI S&.00 Jlini 345.31 ZGZ.12 I11LS2 IILSQI 610. S3 GJ& 11 551.541 



ia{C£S>>J till J. 
S Tar.l 45S' S50I IS Ul 191 511 199 191 541 
Ums&i 3l» 191 X2 I Zi til 2.5 i,3 til 



fist t t I I I 

U Hit iOO 4&i7l SlU 6T.41 I U2I 33^411 tttO ftOO (,«t 

U a{,t a.0« L«9I 163 £.» I $.24 T.SI aQO 0.001 

o 001 AM &T4I xoQ 1.3] I isi aco »l» aool 

U COil a.D9 T.UI 1^08 lS.tT t 37.4D Dl03 tiU aQ3l 

15 Wl SQ.0O 3&«l 3a9Z U.lfM1.0r 1681 123 nu 4.38t 

IS H*! 4.00 &»i a» 0.00 1 a.os 0.001 rr.os ets) as.34i 

Lf 0.) aoo ami aoo 0.001 0.00 aoat sltx t.42 izit 

11 Ai) aoo CLooi Qto aoo I aoo ats) asa aj» i.Q3t 



nntt till t 

iinmi 13.9B iB.43t i&io ii.o< I 3.n tai ass tso 0.311 

zomcr.i tLos i^toi ]L91 ilto i ih 1001 asx oisi 0.431 

XI sryH I STtS n40l n40 M91 I USI UNI 13S84 U3St) 123Q1 



I PSA \ »« I '^-:^J/i'-?'l»;(r:?l *i^«J A r i COrl 





I 




^1 


M \ I 


m 




mi 


till 


J 

(til 






10 


lit 


181 13 1 


Ht 


1S( 


IS! 


171 


, 

181 






0.00 


aooi 


1001 t 


flLOOi 


0.001 


a 001 


aoot 


0.001 




caj 


0.00 


0.001 


0L(»1 5.&4 1 


0.001 


0.0O1 


0:001 


OlOOI 


0.00) 




COJ 


aoo 


aoot 


a 001 1 45 ( 


aool 


OlOO) 


aool 


O.0O) 


a.oDi 




COil 


0.00 


a 18) 


4L 731 a 43 1 92.T3I 51.001 


51.001 


O.DQI Sl.OQI 




aiOl 


0.00 


24. IS! 


33.131 36.06 1 


n.fi21 40.491 


Q.S1I 


Q.0OI 


O.OQl 




N.t 


0.(8 4£9.98f 


a SSI 1.Z4 1 


I.Z4I 


o.m 


0.681 


o.m 


o.oot 




0,1 


28.48 


24.441 


auj zfi.a t 


Q.241 


0.131 


0.131 


0- 13( 


0.001 




Arl 


193 


• 2 701 


2.391 1 


5.32) 


133) 


2.931 


J.531 


0,001 




TOIALI 


30.09 S2L45I 


77,g2im.tt IITIISI 55.231 


55. 2S) 


3. 741 bLOOl 
1 






1 


I 1 


1 


1 


1 


t 


i 


9 




S4 


Ml 


3401 414 1 


fi4S| 


3401 


251 


Of 


01 


10 






01 


^Sf 2.5 1 


2.51 


£SI 


2.41 


34. 21 


34.31 

— I 


m. 


C«) 1 




1 


1 ) 


I 


1 


1 


I 


1 


Ll 


H.I 




QlOOI 


Q.OOI IIT? I 


a 001 


0.001 


O.OQI 


0.001 


0.001 


12 




a.co 




aoot 1.11 1 


0.001 


Q.001 


0.001 


0.001 


coot 


13 


cot 


0.(0 


0.001 


0,091 l.M 1 


0.001 


OlOOI 


0.001 


9.001 


o.oot 


U 


CO,! 


0.(10 


0.031 


51651 44.42 » 53.551 &3.S5I 


91301 


o.oon(s>.OQi 


15 


6,0] 


OLCO 


4.E3i 


42:531 19.26 1 41S21 42.521 


a 921 


OwOOi 


O.0O1 


}6 


H,) 


t.M 


9ai3i 


o.e€ 1 


0. 7Z1 


0.721 


1.241 


a 301 


O.00I 


17 


0.1 


8100 


4.6^1 


0.141 14.16 1 


a 141 


0.141 


0.241 


3.S2i 


o.oot 


IS 


.Irl 


4.72 


a 521 


3-071 Z.S3 1 


1071 


3L07I 


5.301 7t IS! 


OLOQI 

— 1 


sum 1 




I 


1 1 


1 


1 


1 


) 


I 




O.Ol 


a Ml 


aUI 4.21 1 




0.701 


0.011 


OlOOl 


-8. 171 






d.OS 


0.051 


0.3TI 15T 1 


1. 161 


0.451 


0.2St 


0.011 


a 361 


zi Nf'/a t 


674 


1163SI 


17461 4210 1 


3m 1 


21351 


123«1 


841 


U43( 



^mW'9~- 3 30 73 1 



ClS.fi T/PJ 
d. 5!. MS 



«t 281 ffi sxr: 

Af i.6j 
«• 30J. Tl 



Kt 34.21 





) 




COi 










(2> 





Ar 1,61 M, 495.21 
CM IG/H) (202 \m 



CO, 43.11 



Cl)COf?'HllP 
Eft 148.54 

ca 1.06 

0>« JOS. 46 

Ar LSI 
n 1781.50 



», T43.3S 

ai« 23.54 

Ht 31]- as 

Jir 1.61 

\\ iasi.35 



CD, ISHBdlOTrt) 



Ar L 78(40 M'/E) 
(5000 KT) N* &54 
D» QLi3 
CO) l.St 



247. 64 
(357 T/D) 



C^aiB] ^^9^3^2 70 



tfX-f^^' (PSA) ffi:$>glii^tC^AL'T®^cbM^ 



(16) 



!^gg¥9-3 30 73 1 



